Answer for Volume 2, Issue 1 Mystery Micrograph
The micrograph shows as cast (semi-solid melted) A357 Al etched with Weck's reagent at 2009.
We received an excellent response from Li Gao, graduate student; Yohei Harada, assistant professor; and Shinji Kumai, professor, at the Kumai Lab, Interdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Technology: The material is an aluminum foundry alloy and the microstructure was observed under optical microscope after etching the specimen with Weck's reagent, which is a useful color etchant.
With the presented magnification of the microstructure, we can confirm that there are mainly two phases in the micrograph, one is the primary aluminum phase, and the other one is the Al-Si eutectic phase. The primary aluminum phase shows a rosette-like microstructure, which is between dendritic and spheroidal microstructure, thus the material should be probably semi-solid processed. In our opinion, the alloy should have the chemical composition near to that of A356 aluminum alloy (Al-7Si-Mg).
''The interesting characteristic in this micrograph, which is also the specialty of Weck's reagent, is that inside rosette-like aluminum phases, a beautiful color difference is presented, which corresponds to the microsegregation formed during casting process.''
The authors noted that they had recently published a paper in this area in the Journal of Materials Science, ''Analysis of Microstructure Evolution and Precise Solid Fraction Evaluation of A356 Aluminum Alloy During Partial Re-melting by a Color Etching Method.''
